Mlanv workers have found mn-inositol to be a growth factor for certain animals and microorganisms. Interest in this compound as a growth factor for y-east was stimulated by Eastcott (1928) when she found m-inositol to be one of the fractions of "Bios." Since that time yeasts have been extensively investigated in regards to their iequirements for this compound. Several species have been proposed as assay organisms for m-inositol. Schizosaccharomyces pombe is one that has an absolute requirement for m-inositol; i. e., no measurable growth occurs in the absence of this compound. This requirement for the meso or optically inactive form has been shown to be quite specific (Woolley, 1941a; Schopfer, 1944; Schopfer et al., 1948) . Since this yeast is incapable of synthesizing inositol to any degree, it can be used to study the fate of inositol supplied in the medium.
The correlation of growth and inositol uptake by S. pombe has been measured. An attempt was made to determine the distribution of inositol and inositol compounds in the yeast cell and the medium. Ai\uch of the inositol appears in the cells in compounds which are extractable with fat solvents. Compounds of inositol in 'the medium in which cells were grown appear not to be soluble in fat solvents. The nature of these compounds was not determined.
MATERIALS AND METHODS
Since this study was dependent upon a requirement for supplied inositol, S. pombe was chosen as the experimental organism. This organism was also used as an assay organism for inositol. Saccharomyces carlsbergensis was also used as a check on the assays, and to obtain quick preliminary results, since its assay has a shorter incubation period.
The yeasts were kept on a medium consisting of 0. extract broth, 0.5 per cent peptone, 1.0 per cent glucose, and 2 per cent agar. The medium used for microbiological assay was modeled after that of Atkins et al. (1944) for pantothenic acid assay, as adapted for inositol assay by Sonne and Sobotka (1947) . For the production of cells, S. pombe was grown in the same medium used for assay to which was added 0.001 mg per cent inositol. Preliminary work showed that free inositol was left in the medium when large amounts of inositol were used.
Assay procedure. The inoculum was prepared by taking cells from stock slants and inoculating them into 20 ml of assay medium containing 200 ,ug Extraction procedures. Three methods of extraction were tried: the method of Newman and Anderson (1933) , the standard Soxhlet procedure using separate ether and alcohol extractions of acetone-dried cells, and the procedure recommended by Folch et al. (1951) , using chloroform and methyl alcohol.
The nucleoprotein fraction studied was precipitated from macerated cells according to the method of Hawk et al. (1951) . The cells for this work were ruptured by repeated grinding with dry ice in a mortar or by ultrasonic sound waves.
Tests for the presence of lipositol in cells were run using the technique proposed by Folch (1942) and Woolley (1943) . Phytin was determined using a method suggested by Averill and King (1926) .
EXPERIMENTAL RESULTS
To study the uptake and utilization of inositol by S. pombe, it was necessary to determine experimentally the growth rate of the species. Fernbach flasks containing 500 ml of medium were inoculated with a suspension from a 24-hr culture so that each flask had an original concentration of approximately 1.2 X 105 cells per ml. Incubation was at 30 C on a shaker. Samples were taken every hour through the 31st hr and every two hr thereafter through the 45th hr. Cell numbers were determined using a hemacytometer. The results indicated the log phase of growth began at about 10 to 12 hr and continued through the 30th hr. Growth continued from the 30th hr through the 39th hr at a slower rate and became stationary after the 39-40th hr. Growth rate during log phase was calculated to be 0.33 generations per hr.
Preliminary experiments showed that when inositol was fed to S. pombe at a rate of 1 mg per 100 ml of medium, the maximum uptake occurred, only 1 to 2 per cent free inositol remaining in the medium after incubation for 72 hr. Larger amounts of inositol did not result in an increased To study inositol uptake and formation of the unavailable form of inositol in the supernatant medium, a series of 16 flasks, each containing 100 ml of medium, were set up so that a flask could be removed at various intervals. Each flask contained 1 mg of inositol and it was so inoculated that each ml contained 1.16 X 105 cells. A flask was removed at various time intervals and a cell count made. On some of these samples free and unavailable ("bound") inositol was determined. The results are given in figure 1.
Inositol appeared to be taken up rapidly during log phase growth. After this, growth continued at a slower rate, whereas inositol was still taken up rapidly until the concentration in the medium reached 2 to 3 per cent of that originally present. Uptake is practically complete by the 40th hr. The unavailable (or "bound") form of inositol began to appear after the completion of the log phase and continued to increase as the culture aged. It is assumed that this form of inositol in the supernatant medium results from cell autolysis.
Studies on cellular inositol. To test whether or not inositol exists in the cell in free or "bound" form, cells of S. pombe (1.4 g) were divided into two equal samples and each was suspended in 50 ml of distilled water. One sample was heated at 80 C for 15 min to inactivate enzvmes. Both It appears from the data presented that much of the cellular inositol is bound to the cell lipids. Folch (1942) , Folch and Woolley (1942) , and later Woolley (1943) , found inositol combined in cephalin compounds in brain tissue and soy beans, respectively. In view of these findings attempts were made to isolate these compounds from yeast. Approximately 100 g of cells were extracted as directed by Folch. No cephalin compound comparable to those described by these authors was obtained. Apparently the cells of S. pombe contain either no cephalin or such small amounts that it could not be detected.
Since much of the cellular inositol was combined with lipid material the supernatant was tested for lipid inositol. Extraction of the supernatant with ether and chloroform failed to remove any inositol-containing compounds. The supernatant was subsequently evaporated to dryness and the residue extracted with a series of fat solvents: alcohol, ether, followed by a chloroform-methanol mixture. No inositol compounds were removed. The unavailable or "bound" inositol present in the supernatant appeared to be in a different form than the major portion of the cellular inositol.
To Smith (1951) reported the isolation of a phytin-like compound from an acid extract of S. carlsbergensis strain 4228. Attempts to duplicate Smith's results, using cells of S. pombe, were unsuccessful. A known sample of calcium phytate used as a control in our experiment gave the results described by Smith.
DISCUSSION
Inositol has previously been shown to be a required growth factor in the nutrition of S. pombe. This requirement is apparently specific for the meso or optically inactive form.
When inositol is supplied in the medium the recovery of inositol from the supernatant medium and the cells of this yeast ranges from 85 to 100 per cent. This is evidence that the compound is not catabolized but is used as an intact molecule.
Inositol fed in excess is taken up from the growth medium at a rate commensurate with the growth rate of the yeast, until the final concentration ranges from 2 to 4 mg per g of cell material. It has been observed that when inositol is fed in suboptimal amounts (low levels in assay standard curves) the yeast cells multiply until they reach a more or less definite number and remain there. These cells appear to increase in size. Many are abnormally shaped-round, dumbbell, and club forms. There appears to be no further multiplication. This is true even when assays are allowed to incubate for two to three times the normal period (72 to 120 hr).
A form of inositol appears in the supernatant during the growth of S. pombe which is unavailable to the cells as a substitute for free inositol.
When the supernatant is hydrolyzed, as previously described, this form becomes active. As shown in figure 1, this form begins to appear in the supernatant after log phase growth has ceased and continues to increase in concentration through the stationary phase. The final concentration reached after incubation for 72 hr ranges from 25 to 35 per cent of the original inositol in the medium. These data have led us to assume that this form may result from cell autolysis, 1957] appearing either as a result of cell rupture or the action of autolytic enzymes on inositol compounds in the original cells. This "bound" form is not soluble in alcohol, ether, and chloroform, indicating that it probably is not an inositol-lipid complex. Since much of the cellular inositol is soluble in fat solvents, the "bound" form is apparently different from the major portion of that which is found in the cell. Therefore, if the supernatant form arises from the cell it is probably altered during the autolytic process. The possibility suggested by Smith (1951) Attempts were made to separate fatty constituents from the other cell components by extraction with various fat solvents. In our work, the procedure given by Newman and Anderson (1933) for removal of fats from Mycobacterium tuberculosis seemed to be quite inefficient.
Extraction by the Soxhlet apparatus, using ether and alcohol alternately, was found to remove almost 70 per cent of the cellular inositol in the combined extracts. The procedure of Folch (1951) , using chloroform-methanol in a 2:1 ratio appeared to remove all except minute quantities of lipids from the cells. Even No measurable amount of phytin-like compounds was found.
